Compelling evidence that the Compounds I of peroxidases contain one oxygen atom derived from the parent peroxide molecule has recently been obtained by using peroxo acid substrates. Schonbaum & Lo (1972) have studied both the changes in pH and the release of chromophoric carboxylate ion (pnitrobenzoate from p-nitroperoxobenzoic acid) in the reaction with horseradish peroxidase. Hager et al. (1973) have studied by a double oxygen-isotopic labelling method (Edwards & Fleischauer, 1968) 
Experimental
The further purification of ox liver catalase [twice crystallized; Sigma (London) Chemical Co., London S.W.6, U.K.] followed the procedures described previously (Kremer, 1970; Jones & Middlemiss, 1972 catalase solutions (in 0.1 M-NaCl at pH7) possess the buffering capacity of the enzyme protein, so that measurements of pH change may not be used directly to obtain values for the concentration of acetic acid formed by reduction ofperoxoacetic acid. Calibration curves were obtained by measuring the changes in pH on addition of known concentrations of acetic acid to catalase solutions. A typical result is shown in Fig. 1 ; the formal change in H+ concentration calculated from the pH measurements is, to a good approximation, directly proportional to the concentration of acetic acid added in the pH range 7.2-6.5.
The formation of Compound I was studied as follows. A small quantityofperoxoaceticacid solution was added from a micro-pipette with stirring to 3ml of unbuffered ox liver catalase solution (catalase concentrations 3.4-10.4,1M, in 0.1 M-NaCl, initial pH in the range 7.17-6.95). The decrease in the pH of the solution was measured until a constant value had been reached (2-3min), Final pH values were in the range 6.94-6.68. An internal calibration was then carried out by re-adjusting the pH as near to the starting value as possible by the addition of NaOH. At this point 0.1 ml of 1 mM-acetic acid was added and the resulting decrease in pH was recorded.
The results are presented in Fig. 2 (Middlemiss, 1973) . The addition of peroxoacetic acid to unbuffered solutions of bacterial catalase also results in a decrease in pH, but measurements on this system are more difficult owing to the much lower rate of formation of Compound I (Jones & Middlemiss, 1972) .
